Abstract The antigen combining sites of immunoglobulin (Ig) and T cell antigen receptors (TCRs), which are present in all jawed vertebrates, consist of a paired variable (V) domain heterodimer that exhibits varying degrees of germline-and extraordinarily high levels of somatically-derived variation. The near limitless variation in receptor specificity on the surface of individual lymphocytes is the basis for clonal selection in the adaptive immune response. A basic question arises as to whether or not there are other forms of immune-type receptors in vertebrates as well as in invertebrates that derive immune specificity through sequence differences in V domains. Our laboratory has discovered two such families of molecules, the novel immune-type receptors and the variable regioncontaining chitin-binding proteins. Both families of molecules encode V domains that share some characteristics of adaptive immune receptors but likely mediate innate functions.
Introduction
The variable (V) region structural domains of immunoglobulin (Ig) and T cell antigen receptors (TCRs) are the principal effectors of recognition within the adaptive immune system of all jawed vertebrates. In most vertebrate species, these receptors are encoded in multigene families of varying form and complexity that undergo rearrangement in differentiating lymphocytes. Diversity in the structures of Igs and TCRs is introduced through both germline and somatic variation. Junctional diversity, which occurs at the boundaries of the rearranging segmental elements, is nontemplated and introduces by far the highest degree of somatic variability. Despite the functional distinctions between Igs and TCRs, their respective V domains preserve a number of basic features (see below) that have been remarkably conserved throughout the evolution of jawed vertebrates. Based on studies in mammals and other vertebrates, there are few exceptions to the general rule that V domains function as direct mediators of ligand recognition and/or are expressed on cells that participate in immune-related processes (see below). The question that we posed several years ago is whether or not additional multigene families of receptors encoding V regions are present and if so, what are their functions? Our focus has been on two systems represented by several species of bony fish and amphioxus, a cephalochordate (Fig. 1) .
In approaching this question, it is instructive to consider the core features of Ig domains, which are comprised of a b-sandwich fold and contain a disulfide bridge connecting two b-sheets with an invariant tryptophan packing against the disulfide bond 
